Angiogenic and neurotrophic effects of vascular endothelial growth factor (VEGF165): studies of grafted and cultured embryonic ventral mesencephalic cells.
The present series of experiments investigated the effects of vascular endothelial growth factor (VEGF165) on adult rat striatal cerebrovasculature and embryonic dopamine (DA) neuron allografts in a rat model of Parkinson's disease (PD). We examined VEGF165's ability to (1) alter the vascular network of the adult rat striatum, (2) influence the vascular growth of solid embryonic day 14 (E14) ventral mesencephalic (VM) grafts when placed into a VEGF-pretreated host striatum, (3) alter the function and survival of E14 VM grafts when transplanted into an adult DA-deleted striatum, and (4) influence cell survival and neurite growth in cultures of E14 VM cells. We demonstrate here that a single bolus injection of VEGF165 into the adult rat striatum significantly increases the amount of vasculature in the vicinity of the injection site in a delayed and transient manner when compared to saline controls. Transplanting solid E14 VM grafts into the VEGF165-pretreated striatum resulted in a homogeneous distribution of small blood vessels throughout the graft, a pattern that closely resembles mature adult vasculature. In contrast, grafts in the control condition contained a patchy distribution of heavily dilated vessels. Behavioral measurements indicate that VEGF pretreatment of the intrastriatal graft site accelerates recovery of amphetamine-induced rotational asymmetry in unilateral 6-OHDA lesioned rats. Unexpectedly, however, VEGF pretreatments failed to increase survival of tyrosine hydroxylase-immunoreactive (THir) neurons in the grafts. In contrast to this finding in vivo, adding VEGF165 to glial-reduced E14 rat VM cultures produced a fourfold increase in THir cell survival and a doubling in the length of THir neurites. We conclude that with the proper method of delivery, VEGF165 may prove to be one of several strategies necessary to significantly improve the survival and function of fetal VM tissue grafts.